We performed the pH of the BSA solution before and after adding drugs by meter. As shown in Supplementary Table S1 , BSA of 2×10 -7 M concentration was close to that of the drug-BSA, and there was basically no difference. According to the literature 1 , when the variation of pH value is 0.05, the CD value changes only by 0.19, which is negligible compared with the change of 6 after adding the drug. Therefore, the differences observed in CD and CAFM are not caused by pH differences but the change of protein secondary structure.
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Ⅱ. Estimating secondary structure content of Amox using CONTIN and CDSSTR algorithms
We also used CONTIN and CDSSTR algorithms to estimate secondary structure content of Amox. The corresponding results as list in Supplementary Table S2 and S3, respectively. We can see that both the variation trend of secondary structure content calculated by CONTIN and CDSSTR are consistent with that of the SELCON3, indicating the reliability of our results. Ⅲ. In situ Nano IR during Amox conductance testing
In this part, we show that the variation of conductance of the system is caused not by the redox of drug molecules in the system, but by drug-BSA binding. In the experiment, Amox layer was prepared by directly immobilizing Amox on atomic flat Au substrate. The infrared spectrum of Amox was measured in situ by nano IR. As shown in Supplementary Figure S1 , the infrared spectrum of Amox was not changed after the application of no voltage (0 V) and overvoltage (2.0 V), both showing a stronger C-O stretching band (peak at 1230 cm -1 ). The nano IR result confirms the fact that the redox process of Amox itself did not occur during the test.
Moreover, in sample preparation, drug-BSA molecules are fixed directly at the atomic flat Au substrate through disulfide bond. The content of free Amox in the protein is relatively low or even zero due to repeatedly washing the samples during preparation. Therefore, the change of conductance should not be caused by the redox drug molecules in the protein. 
Ⅴ.. The relation between ln(counts) and α-helical content
The relation between ln(counts) and α-helical content is defined by fitting analysis as 
